PCX 



WORLD INTELLECrUAL PROPERTY ORGANIZATION 
intcmaoonal Bureau 




INTCRNATIONAL APPUCATION PUBLISHED UNDER THE ?ATEm COOPERA-nON TOEATY (PCI) 



(51) Internatioiuil Patent Classl6catlon ^ 

A61K 3&16 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



(21) International Application Number: PCT/IB96/00680 

(22) International Filing Date; lO April 1996 (19.04.96) 



(30) Priority Data: 

08/424,fi30 



19 April 1995 (19.04.95) 



US 



(71) Applicant: THE GOVERNORS OF THE UNIVERSITY OF 
ALBERTA [CA/CAJ; 222 Campus Tower. 8625-112 Street 
Edmonton. Alberta T6G 2E7 (CA). 

(72) Inventors: McFaddcn, Grant; 13904-49 Avenue, Edmonton 
Alberta T6H 0H6 (CA). LUCAS, Alexandra; 13904-49 
Avenue, Edmonton. Alberta T6H 0H6 (CA). 



WO 96/33730 

31 October 1996 (31.10.96) 



(81) Designated States: AU AM, AT, AU. A2, BE, BG BR BY 
CA, Ca CN, C2. DE. DK, EE, £8?^. GB. GE HU IS 

MG, MK, MN, MW. MX. NO, NZ, PL. PT RO RU SD 

™' ™. ^A. ugS^wS 

« »Y. KG. KZ, MD. RU, TJ, TM), European patent CAT 

P^*^' CF, CG, CI, CM, GA, 

GN. ML, MR, NE, SN, TD. TG). 



PublUhed 

With inumadonal search report 
B^ore 0ui expiratiort of the time limit for amendinP th^ 
Claims and to be republished in the event of the receht of 
amendments. ^ ^ 

(88) Date of publtcatibn of the International search report: 

12 December 1996 (12.12.96) 



(54)TiUe: CHEMOKINE BINDING PROTEIN AND METHODS OF USE THEREFOR " 

(57) Abstract 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States fwity to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Amenli 


AT 


Amtria 


AU 


Aumlla 


BR 


Barbados 


BE 


Beltium 


BF 


Bnrkiru Paso 


BG 


Balgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Cewral African Republic 


CG 


Congo 


CH 


Switzerland 


a 


CtKt d*lvoirc 


CM 


Cameroon 


CN 


Qitna 


cs 


Czcchoilovalda 


cz 


Czech Republic 


DE 


Germany 


D1X 




m 


EstonU 




Spah 


PI 


Fmlaid 




France 


GA 


Gabon 



GB 


United Kmgdom 


CE 


Oeortia 


CN 


Guinea 


GR 


Citece 


HU 


Ilunjary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyr^tan 


KP 


Democntic People 't Republic 




ofKomm 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


UeL-htenstebi 


LK 


Sri Lanka 


LR 


Liberu 


LT 


Utiwaniii 


Li; 


Liuembourx 


LV 


Urvia 


MC 


Monaco 


ME» 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 


MR 


Muritania 



MW 


Malawi 


MX 


Mexico 


NB 


Niter 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 




RO 


Rwnania 


RD 


Rosiian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


51 


Slovenia 


SK 


SlovaldD 


SN 


Senega) 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikiitan 


TT 


Trinidad and T^ago 


UA 


Ukraine 


UG 


Uganda 


US 


Unked Stares of Ametics 


UZ 


Uzbdctoa 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 




(nUr nal AtnlicariaA No 

PCT/IB 95/00680 


A. CLASSinCATION OF SUHJF.CT MATTER — — — 

IPC 6 A61K38/16 




Accordinc to InterBAtaonil Patent Uasjflcation (IPC) or to both national dactfication and IPC 






Mimmum docummUtion tcirched (dastirKatioii tynem fdlowcd by daaAcation lymboh) ' ' 

IPC 0 CB7K 


Documcnution Marched other than minimum documenUtion to the extern that such documents an inc 


luded in the fields searched 


Eledronic daU base consulted durms the mtcmational search (name of dau haie and. where practical,' 


seareh tenm used) 



C DOCUMENTS CONSIDERED TO BE RELEVAhfT 



Caiefoiy - 



utanon of doeument. with mdicatton. where appropriate, of the relevant passaces 



Rdcvint to daim No. 



SCIENCE, 

vol. 258, 1992, 

pages 1369-1372, XP0e2G15086 

UPTON ET AL: "ENCODING OF A HOMOLOG OF 

THE IFN-GAMMA RECEPTOR BY MYXOMA VIRUS" 

Cited in the application 

THE JOURNAL OF BIOLOGICAL CHEMISTRY. 

vol. 270, no. 7, 17 February 1995, 

pages 3031-3038, XP002O15087 

MOSSMAN ET AL: 'THE MYXOMA VIRUS-SOLUBLE 

INTERFERON-GAMHA RECEPTOR 

HOMOLOG, M-T7, INHIBITS INTERFERON-GAMMA IN 

A SPECIES-SPECIFIC MANNER" 

cited in the application 

-/-- 



X| Ftuther documents are lined in the continuation of box C. 


1 1 PAtoH family membcn are lifted in annex. 


'A' document defining tht general sute of the art \rtuch is not 

conadeivd to be of particular relcvuce 
'E' earlier docunwit hut published on or after the inienutioMJ 

filing date 

'L* document which may throw douhu on priority daimfs) or 
which u aicd to enahlish the publication date of another 
auiion or other spedaJ nason (as spedfied) 

'0' document rtferring to an oral dtxdosurt, use. exhibition or 
otho* means 

"P" document published pnor to the inumaiional filina date but 
later than the priori^ date daimed 


T later document puUiihcd afUr the intemational Cling date 
or pnority date and not in conflict with the application but 
ated to understand the phndple or theory undcdying the 
mvcntion 

'X' document of particular relevance; the daimed invention 
cannot tx eunadcrtd novd or cannot be consdered to 
involve an inventive step when the document is taken alone 

'Y' document of particular rdevance; the daimed invention 
cannot be considered to involve an inventive step when the 
document u combined with one or more other such docu- 
ments, Eueh comlii nation being obvious to a penon stilled 
in the an. 

document member of the same patent family 


Date of the actual completion of the intemational searth 


Dau of mailing of the international seareh report 


3 October 1996 


1 8. 10. 36 


&r*^n*I?5?5 ^^'^ P-^' 5818 Patcndaan 2 
NL • 22&0 HV Rijswjlc 
Td. ( + 31.70) 340-2040. Tx. 31 MI epo nl, 
Fac ( + 31-7(0 1«-30U 


Authorized officer 

Sitch, W 





page 1 of 2 



INTERNATIONAL SEARCH REPORT 



laiKt -nul AppticAtioa No 

PCI/IB 96/00680 



CXContimation} DOCUMENTS C0NS10ER£0 TO BE RELEVANT 
I C«*»iory • Qution of docuoent, with iniUttbon, whoc Appropriate, ol the rdevint p»^^^ 



Relevant to claim No. 



P.A 



P.A 



P.A 



VIROLOGY, 

vol. 208, no. 2, 20 April 1995. 
pages 762-769, XPe02015388 
M05SMAN ET AL: "SPECIES SPECIFICITY OF 
ECTROMELIA VIRUS AND VACCINIA VIRUS 
INTERFER0N-6A^WA BINDING PROTEINS" 

VIROLOGY, 

vol. 215, no. 1, 1 January 1996, 
pages 17-30, XP002015089 
MOSSHAN ET AL: "MYXOMA VIRUS M-T7,A 
SECRETED HOMOLOG OF THE INTERFERON -GAMMA 
RECEPTOR, IS A CRITICAL VIRULENCE FACTOR 
FOR THE DEVELOPMENT OF MYXOMATOSIS IN 
EUROPEAN RABBITS" 

see page 17, abstract, and note page 
29, paragraph 4 

JOURNAL OF LEUKOCYTE BIOLOGY, 

vol. 57, no. S, Hay 1995, 

pages 731-738, XP00O604979 

MCFADDEN ET AL: "INTERRUPTION OF CYTOKINE 

NETWORKS BY POXVIRUSES: LESSONS FROM 

MYXOMA VIRUS" 



Fenii PCT/ISA/310 (eofltbittatien ef taoond $tmH {iutf 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



intcmatioiuJ application No. 

PCT/IB 96/00680 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



Thii Inurnarionai sewch report has not b«n exublished in r«ip*ci of artain daums under Article 17(l)(t) for the following reisonr 

1. IT] Otina Nosj 

bccausv Ihey relate lo »ubj»ct matter not required to bt vevched by this Authority, namely: 

Remark: Although cla-lms 1-8 are directed to a method of treatment 

of the human/animal body the search has been carried out and based on the 
alleged effects of the compound/composition. 

2. ^] Claims Nosj 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that do meaningful international search can be carried out. specifically: 



2. Q atlms Nos.: 

because they are dependent claims and arc not drailed in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuab'on of item 2 of first sheet) 



This Internadonal Searching Authority found multiple Inventions in this IniemaUonal application, as follows: 



i- As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable dalms; 

As all searchable daims could "be searches without effort justifying an additional fee, this Authority did not invite payment- 

of any additional fee. 



3. Q As only some of the required additional search fees were timely paid by the applicant^ this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required addjUonal search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the clainu; it is covered by claims Nos.: 



aesjiETk ©□ fiVofcsi [ j The additional search fees were aceompiuiied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuaiion of first sheet (1)) (July 1992) 



wo 96/33730 



PCT/IB96/00680 



-1- 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

•niis invention relates generally to the field of immunology and specifically to 
a chcmokine binding protein encoded by a variety of poxviruses and methods 
of use therefor. 

2. Description of Related Art 

It is becoming increasingly clear that viruses which make their living within 
cells of higher-order vertebrates must have evolved to specifically avoid the 
host immune system (Gooding, L. Cell, £1:5.7. 1992; Man^ck. P. and Kappler. 
J., Cell, 76:323-332. 1994; Smith. G., Trend, in Micro., £2:80-88. 1994). In 
fact, vims survival is dependem upon strategies which can evade, suppress, 
counteract, or othenvise confound the myriad of host responses to a foreign 
invader. The selection pressure conferred by the efi-ector anns of the immune 
system can clearly be a power&l element of evolutionary, pressure, and all 
eukaiyotic viruses existing today contain imprints or remnants of their battles 
with the immune system, either as encoded proteins or as evidenced by their 
particular biological survival strategies. 

n.c larger DNA viruses (i.e. the adenoviruses, herpesviruses, iridoviruses and 
poxviruses) specifically encode proteins that fimction to protect the virus from 
immune recognition and/or clearance by the infected host. Such "subversive- 
viral proteins are now providing information concerning the functional 
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operations of the immune system, and it is likely that many more discoveries 
of new members of this growing family will be identified in the future. 

In the 1980's the term "virokinc" was proposed to describe virus-encoded 
proteins secreted from infected cells which function by mimicking extracellular 
signaling molecules such as cytokines or other secreted regulators important for 
the host immune repertoire (Kotwal, G. and Moss, B., Nature, 235:176-178, 
1988). Uter, in the 1990's the tenn "viroceptor" was introduced to account for 
the observation that some vims encoded proteins that mimic important cellular 
receptors and function by diverting host cytokines away from their normal 
receptors, thus interrupting the immune circuitry at its earliest stages (Upton, 
eiai, Virology, 184:370, 1991; Schreiber and McFadden, Virology, 204:692- 
705, 1994). 

Recent studies on a particular poxvirus, myxoma virus, have shown that the 
virus disrupts the immune system by a variety of strategies (McFadden and 
Graham, Seminars in Virology, 5:421-429, 1994). Myxoma vims is the 
infectious agent of a virulent systemic disease of domestic rabbits called 
myxomatosis. Originally described in the last century, myxoma was the first 
virus pathogen discovered for a laboratory animal and was the first viral agent 
ever deliberately introduced into the environment for the explicit purpose of 
pest eradication. Since its release into the Australian and European feral rabbit 
populations more than 40 years ago, the field strains of both the rabbit and virus 
have been subjected to mutual evolutionary and selective pressures that have 
resulted in a steady-state enzootic in the inoculated areas (Feraier, F. and 
Ratchffe, F.N., "Myxomatosis", Cambridge University Press, London, 1965). 

Myxoma shares many of the biologic features associated with other poxviruses, 
namely cytoplasmic location of replication and a large double stranded DNA 
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genome (160 kilobases). Multiple lines of evidence indicate that myxoma, like 
all poxvinises, encodes multiple gene products whose function is to pennit the 
spread and propagation of the virus in a variety of host tissues. Some of these 
viral proteins specifically counteract or subvert the developmem of the host 
5 inflammatory response and acquired cellular immunity, and poxviruses in 
general have been a rich source of such immunomodulatory proteins (Turner 
P.C., andMoyer. R.W., Cur. Top. Microbiol. 1mm.. 163:125-152. 1990; Buller 
R.M.L.. and Palumbo. G.J.. Micro. Dev., 55:80-122, 1991; Smith, G.L. 'j Geri 
Virol., 24:1725-1740, 1993; McFadden. G.. (Ed.). "Viroceptors, viroklnes and 
10 related ,mmune modulators encoded by DNA vimses". RG. Landes Co., Austin 
Texas, 1995). 

Examples of such immunomodulatory gene products include myxoma growth 
factor (MGF). which stimulates neighboring cells in a paracrine-like fashion via 
the cellular epidermal growth factor receptor (Upton. ./ al., J. Virol., 611271- 
5 1275, 1987; Opgenorth, et al., Virol., Jig:185.i91. 1992; Opgenorth. et al 
y'rol.. 192:701-708. 1992; Opgenorth. e, al., J. Virol., 66:4720-4731, 1992)' 
Serp 1. a secreted glycoprotein with serine protease inhibitor activity thai 
prevents development of the early inflammatory response (Upton, a al Virol 
122:628-631. 1990; Lomas. JBC, 2^:516-521, 1993; Macen ei al ' 

Virol., J25:348-363. 1993); T2, a secreted viral homologue of the cellulai tumor 
necrosis factor (TNF) receptor superfamily, that binds and inhibits rabbit TH? 
(Smith, et al.. BBRC. 176:335-342. 1991; Schreiber, M. and McFadden G 
supra, m4;Vpu>n,eral., supra, 1991); T7. a secreted viral homologue of the 
cellular mterferon-y receptor, that binds and inhibits rabbit interferon-y (Upton 
-a/.. 5c/e.c..2M:1369, 1992; Upton and McFadden, A/c,.o^./,A,,/^^^^^^ 
Generics, 4:383. 1994; Mossmar, eial., In: "Vi^ceptors, v^okines and related 
-mune modulators" p. 41-54 Ed. McFadden. RG Landers, Co., 1995); and 
Ml IL. a surface receptor-like protein that interferes within the inflammatory 
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response by an unknown mechanism (Opgenorth. ei al, supra; Graham, ei al. 
Virol. Jll: 112-124, 1992); 



Immunomodulatory proteins also include chemotactic cytokines, called 
■ chemokines". Chemokines are small molecular weight immune ligands which 
are chemoattractants for leukocytes, such as especially neutrophils, basophils, 
monocytes and T cells. There are two major classes of chemokines which both 
contain four conserved cysteine residues which form disulfide bonds in the 
tertiary structure of the proteins. The a class is designated C-X-C (where X is 
any amino acid), which includes IL-g, CTAP-HI, gro/MGSA and ENA-78; and 
the p class, designated C-C. which includes MCP-1, MlP-la and p, and 
regulated on activation, normal T expressed and secreted protein (RANTES). 
The designations of the classes are according to whether an intervening residue 
spaces the fint two cysteines in die motif. In general, most C-X-C chemokines 
arc chemoattractants for neutrophils but not monocytes, whereas C-C 
chemokines appear to attract monocytes but not neutrophils. Recently, a third 
group of chemokines, the "C" group, was designated by the discovery of a new 
protein called lymphotactin (Kelner, etal.. Science, 266:1395-1933, 1994). The 
chemokine family is beheved to be critically important in die infiltration of 
lymphocytes and monocytes into sites of inflanunation. 
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It is highly likely that more immunomodulatory viral genes remain to be 
discovered. Not only will these and related gene products provide usefijl tools 
to dissect out die different arms of die host antiviral defense mechanisms, but 
they may also provide new probes to identify novel elements of the cellular 
immune repertoire and new classes of drugs to suppress inflammation and 
25 dysregulation of the immune system. 
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SUMMARY OF THE INVENTION 
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The present invention describes an unexpectedly discovered novel soluble 
vims-specific inhibitor for a class of cytokines which are involved in leukocyte 
chemotaxis and are collectively referred to as "chemokines". The protein of the 
invention is a Type I "chemokine binding protein" (CBP-I) and is a gene 
product of the T7 gene of myxoma vims, which previously had been shown to 
encode the interferon-y (IFN-y) receptor homologue. However, in sharp 
contrast to the extreme specificity of the T7 gene product for the rabbit ligand 
(IFN.y), the CBP-l of the invention binds veiy well to mouse and human c 
hemokines. The CBP-I and related homoiogues encoded by other poxviruses 
.s useful for treatment of a variety of inflammatoiy disorders in which excessive 
mflux of leukocytes is associated with the pathogenic process. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



FIGURE lA shows an SDS-PAGE of I'«-labelled IL-8, RANTES and MIP-lp 
after exposure to poxviral-secreted proteins. FIGURE IB shows an SDS-PAGE 
of I'"-MIP-ip in myxoma or ectromeha virus-infected cells. 

FIGURE 2 shows an SDS-PAGE of I'^'-labelled RANTES as a ligand for 
myxoma secreted proteins and competition with unlabelled RANTES, MIP-ip. 
MlP-la, IL-8 and MCP-1. 
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FIGURE 3A and 3B shows an SDS-PAGE of I '"-labelled MIP-ip as a ligand 
forpoxviral secreted proteins and competition with unlabelled MIP-ip, IFN-y, 
MCAF, MlP-la, RANTES and lL-8. FIGURE 3A shows myxoma, vaccinia, 
and SFV. FIGURE 3B shows myxoma, cow pox, rabbit pox, cctromelia. and 
SFV. 



FIGURE 4 shows an SDS-PAGE of I'»-labelled IL-8 as a ligand for myxoma 
secreted proteins and competition with unlabelled MIP-lp, IFN-y, MCAF, and 
15 MlP-la. 

HGURE 5 shows a Western blot that displays T7 protein following interaction 
with a variety of cytokines OL-lp, IL-2, IL-3, IL-4, IL-6, IL-7. IL-8, IFNo, and 
IFN-y). 

FIGURE 6 shows a Western blot that displays T7 protein following interaction 
20 with a variety of chemokines (RANTES, MCP-1, MCP-3. IL-8, PF4. IP-IO, 
NAP-2, MGSA and lymphotactin). 
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FIGURE 7 shows an SDS-PAGE of total proteins from myxoma infected 
BGMK cells, semi-porified proteins after mono Q fractionation, and purified 
CBP-I (T7) protein after superdex 75 gel filtration. 

FIGURE 8 shows binding of human RANTES chemokine to purified/partially- 
5 punfied CBP-I. Silver stain analysis shows a cross-linked complex (CBP-l . 
Rantes) of approximately 47kD when either purified or partially purified CBP-l 
was incubated with RANTES (Lanes 2 and 4); no gel mobility shifted complex 
was obseived in the absence of RANTES (Lanes 1 and 3). 

FIGURE 9 shows the binding of human RANTES chemokine to partially. 
10 purified 

CBP-I. Silver stain analysis revealed a cross-linked binding complex (CBP-K 
Rantes) of approximately 47kD when CBP-I is incubated with biotinylated 
R-tes (Lanes 2-6). and this binding can be titrated out by decreasing amounts 
of the unlabelled chemokine ligand. 

15 FIGURE lOA shows plaque thickness/depth (mm) of atherosclerotic plaque in 
an artena] mjuiy rat model 1 month after CBP-I (T7) treatment. 

BGURE lOB and IOC show plaque area (mm2) of atherosclerotic plaque in an 
arterial injury rat model 1 month after CBP-l (T7) treatment. 

FIGURE 11 shows plaque thickness (mm2) of atherosclerotic plaque in an 
20 artenal mjury rabbit model 1 month after CBP-I (T7) treatment. 
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DETAILED DESCRIPTION OF THE INVENTION 
The findings of the present invention provide an important new source of anti- 
immune proteins which have the potential to treat a wide range of 
immunopathological conditions associated with the trafficking of lymphocytes 
and monocytes from the circulation to tissue sites during inflammation and 
immune responses to damage, infection and various disease states. 

The exemplaiy Type I chemokine binding protein (CBP-I) of the invention is 
the major secreted protein from cells infected with myxoma virus and is 
encoded by the M-T7 open reading frame (Upton, et ai, Science, 25S:1369, 
1992; and GenBank Accession No: M81919; SEQ ID N0:1 and SEQ IDN0:2). 
This protein has significant sequence similarity to the human and mouse 
receptors for interferon gamma (IFN-y). Further, the myxoma M-T? protein 
specifically binds rabbit IFN-y, but not mouse or human IFN-y (Mossman. et 
al, J. Biol. Chem., 22Q:303 1-3038, 1995). 

The term "chemokine binding protein" refers to a protein which binds to and 
inhibits one or more chemokines. A "chemokine" is a class of cytokines which 
are responsible for leukocyte chemotaxis. The a class of chemokines is 
designated C-X-C (where X is any amino acid), which includes interleukin-8 
(11-8). connective tissue activating protein III (CTAP-III), melanocyte growth 
stimulatory activity (MGSA) gro/MGSA, IFN-y inducible protein (IP-10). 
neutrophil activating peptide 2 (NAP2), P-thromboglobulin and epithelial- 
derived neutrophil attractant-78 (ENA-78); and the P class, designated C-C, 
which includes T-cell activation gene-3 (TCA-3). monocyte chemotactic 
proteins (MCP-1, 2, and 3), macrophage inflammatory proteins (MIP-lo and 
P), and regulated on activation, normal T expressed and secreted protein - 
(RANTES). 
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Other chemokines can be detected by methods commonly used in the art. For 
example, a molecule may be tested usmg the Boyden chamber, which is the 
preferred microchemotaxis assay system for m vara investigation of chemo- 
attractant substances. A series of weJls is formed into a plexiglass block, each 
well consisting of two chambers, upper and lower, which are separated by any 
one of several types of porous filters, such as nitrocellulose and polycarbonate 
for example. The cell of mterest. for example peripheral blood mononuclear 
cells (PBMC) are added to the top chamber of each well and the test substance 
e.g., tiie chemoattractant, is added to the bottom chamber. If the cells m the top 
chamber are attracted to the substance in the bottom chamber, they will migrate 
along the theoretical concentration gradient which exists in solution and crawl 
through the pores of the filter and adhere to the bottom side of that filter. 

Polypeptides suspected of being members of the chemokine family can now be 
screened using the CBP-I of the invention. Therefore, in one embodiment, the 
invention provides a method for screening and identifying novel chemokines 
compnsmg contacting free or matrix-bound CBP-I of the invention with a 
composition suspected of containing one or more chemokines and detecting 
binding of the CBP-I to the composition. Methods for detecting binding of the 
CBP-I to the composition (chemokine) will be known to those of skill in the art 
and include those described in the EXAMPLES herein. 

If desirable, various labels can be used as means for detectiiig binding of CBP-l 
to a chemokine. Chemokines or the CBP-I can be directly or indirectly 
detectably labeled, for example, with a radioisotope, a fluorescent compound 
a bioluminescent compound, a chemiluminescem compound, a metal chelator 
or an enzyme. Those of ordinary skill in the art will know of other suitable 
labels or will be able to ascertain such, using routine experimentation. 



wo 96/33730 



PCT/IB96/aO680 



-lo- 
in another embodiment, the invention provides a method for treating an 
immunopathological disorder in a subject comprising administering to the 
subject a therapeutically effective amount of an anti-inflammatory protein 
characterized as having a molecular weight of approximately 30-40 kD, 
5 depending on the extent of glycosylation. as determined by reduced SDS- 
PAGE, having amino acid sequence homology with myxoma T7 interferon-y 
receptor homolog, and having the biological function of myxoma T7 interferon- 
Y receptor homolog. The term "anti -inflammatory" refers to reduction or 
suppression of an inflammatory response. 

10 The glycosylated and secreted form of the exemplary CBP-I of the invention 
has an apparent molecular weight of approximately 38 kD as determined under 
reducing conditions on an SDS-PAGE. In addition, the protein has homology 
with the myxoma T7 IFN-y receptor homolog. The term "homology" refers to 
the extent of identity between the CBP-I and the viral IFN-y receptor at the 

15 amino acid level. Preferably, the CBP-I has between 50-95% amino acid 
sequence homology with the myxoma T7 IFN-y receptor. The homology 
requirement is not strimgent, however, the CBP-I must retain the biological 
function of the myxoma T7 IFN-y receptor. In other words, the homology is 
sufficient as long as the CBP-I binds and inhibits chemokines. 

^0 The invention includes a functional polypeptide, CBP-1, and functional 
fragments thereof As used herein, the term "functional polypeptide" refers to 
a polypeptide which possesses a biological function or activity which is 
identified through a defined functional assay and which is associated with a 
particular biologic, morphologic, or phenotypic response. Functional fragments 

15 of the CBP-I polypeptide, include fi-agments of CBP-I as long as the activity of 
CBP-I remains (e.g., binding to chemokines). Smaller peptides containing the 
biological activity of CBP-1 are included in the invention. Such peptides can 
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be assayed for binding to chemokines by methods conmionly known to those 
of skill in the art, including methods described in the EXAMPLES herein. The 
biological function can vao' from a polypeptide fragment as small as an epitope 
to which an antibody molecule can bind to a large polypeptide which is capable 
of participating in the characteristic induction or programming of pHenotypic 
changes within a cell. A "functional polynucleotide" denotes a polynucleotide 
which encodes a functional polypeptide as described herein. 

Minor modifications of the CBP-I primaiy amino acid sequence may result in 
proteins which have substantially equivalent activity as compared to the CBP-I 
polypeptide described herein. Such modifications may be deliberate, as by site- 
directed mutagenesis, or may be spontaneous. All of the polypeptides produced 
by these modifications are included herein as long as the activity of CBP-I is 
retained. Further, deletion of one or more amino acids can also result in a 
modification of the structure of the resultant molecule without significantly 
altering its activity. This can lead to the development of a smaller active 
molecule which would have broader utility. For example, it is possible to 
remove amino or carboxy terminal amino acids which may not be required for 
CBP-I activity. 

The CBP-I poljTpeptide of the invention also includes conservative vanafons 
of the polypeptide sequence. The term "conservative variation" as used herem 
denotes the replacement of an amino acid residue by another, biologically 
smular residue. Examples of consemtive variations include the substitution 
of one hydrophobic residue such as isoleucine, valine, leucine or methionine for 
another, or the substitution of one polar residue for another, such as the 
substitution of argimne for lysine, glutamic for aspariic acids, or glutamme for 
asparagine, and the like. The tenn "conservative variation" also includes the 
us. of a substituted amino acid in place of an unsubstituted parent amino acid 
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provided that antibodies raised to the substituted polypeptide also immunoreact 
with the unsubstituted polypeptide. 

Examples of viral sources of the CBP-I used in the method of the present 
invention include myxoma virus, cowpox. shope fibroma virus, ectromelia. 
5 rabbitpox and other mammalian pox viruses, as long as the CBP-I has the 
biological Amotion of an anti -inflammatory protein characterized as having a 
molecular weight of approximately 30-40 kD, depending on extent of 
glycosyiation having homology with myxoma T7 interferon-y receptor 
homolog. and having the biological function of myxoma T7 imerferon-y 
10 receptor homolog. 



An immunooatholo^ disorder treated by the method of the invention may 
be associated with production of chemokines and resultant accumulation of 
reactive leukocytes at afflicted tissues. The method comprises administering 
to the subject a therapeutically effective amount of CBP-J. The term 
"immunopathological disorder" refers to any disease which involves the 
immune response or immunity in general. "Therapeutically effective" as used 
herein, refers to that amount of CBP-I that is of sufficient quantity to ameliorate 
the cause of the immunopathological disorder. "Ameliorate" refers to a 
lessening of the detrimental cfiFect of the disorder in the patient receiving the 
therapy. The subject of the invention is preferably a human, however, it can be 
envisioned that any animal with an immunopathological disorder can be treated 
by the method of the invention, for example, a SCID mouse grafted with human 
bone marrow (humanized SCID). Examples of immunopathological disorders 
which can be treated by the method of the invention include acquired 
immunodeficiency disorder (AIDS), toxic shock syndrome, allograft rejection, 
artherosclerotic plaque growth, ultraviolet and radiation responses, and 
disorders associated with the activation of T cells. B cells, macrophages, and 
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other inflammatoiy leukocytes during the toune response and the acute phase 
response and disorders associated with advanced cancer such as tumor necrosis 
factor-mediated cachexia. 

The invention provides a method of treating or ameliorating an 
immunopathological disorder including endotoxemia or septic shock (sepsis) 
or one or more of the symptoms of sepsis comprising administering to a subjeci 
displaymg symptoms of sepsis or at risk for developing sepsis, a therapeutically 
effective amount of CBP-I. The tenn «ameliome" refers to a decrease or 
lessenmg of the symptoms of the disorder being treated. 

A patient who exhibits the symptoms of an immunopathological disorder may 
be treated with an antibiotic or antiviral a«ent in addition ta the tream,ent with 
CBP-I. Typical antibiotics include an aminoglycoside, such as gentamycin or 
a beta-Iactam such as penicillin, or cephalosporin. Therefore, a therapeutic 
method of the invention includes administering a therapeutically effective 
amount of CBP-I substantially simultaneously with administration of a 
bactencidal amount of an antibiotic or sufficiem amount of an anti-vir.1 
compound. 



20 



25 



TlK ttn„ Wridd^ ,„^. „ ^ h,„i„ ^ ^ ^^^^^^ 
•ch-ev. a b.c,eri..killi„g blood c„„ce„,r«io« ta fl,e p^en, ^ 
The b.c.criddal amoum „f .„m,iotic generally recog^^d « safe 
foradm^^rato ,o a b„„a„ i, „ell known fa ft. ^ 
m. vanes wi* ftc specific andbioSc «,d fte of bacterid tafecdon being 
«attd. Prefe^bly. administration of CBP-I occm, wito abou, 48 hours and 
pre e»bly wt-ftta abou, 2-8 h„n«. and mos, preferably, subs^ntially concur, 
rently with administration of the antibiotic. 
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Admuiistration of a CBP-1 in the method of the invention may also be used for 
ameliorating post-repeifusion injury. When treating anerial thrombosis, 
mduction of reperfusion by clot lysing agents such as tissue plasminogen 
activator (t-PA) is often associated with tissue damage. Such tissue damage is 
thought to be mediated at least in part by leukocytes including but not limited 
to polymorphonuclear leukocytes (PMN). Therefore administration of the 
CBP-I would block leukocyte or PMN-endothelial interactions, and thereby 
diminish or prevent post-reperfusion injury. Administration of CBP-I is also 
useful for prevention of new onset and recurrent atherosclerotic plaque growth 
after arterial injury. Restenosis and new growth of plaque is believed to be 
exacerbated by the local inflammatory response to the internal layer of the 
artery wall. 

The method of the invention is also useful for treatment of inflammation due to 
allergic or autoimmune disorders. Examples of allergic disorders include 
allergic rhinitis, asthma, atopic dermatitis, and food allergies. Examples of 
autoimmune disorders, where the immune system attacks the host's own tissues, 
include, but are not limited to. type 1 insulin-dependent diabetes mellitus. 
inflammatory bowel disease, dermatitis, meningitis, thrombotic thrombocy- 
topenic purpura, Sjogren's syndrome, encephalitis, uveitis, leukocyte adhesion 
deficiency, rheumatoid and other forms of immune arthritis, rheumatic fever, 
Reiter's syndrome, psoriatic arthritis, progressive systemic sclerosis, primary 
biliary cirrhosis, pemphigus, pemphigoid, necrotizing vasculitis, myasthenia 
gravis, multiple sclerosis, lupus erythematosus, polymyositis, sarcoidosis, 
granulomatosis, vascuhtis, pernicious anemia, CNS inflammatory disorder, 
antigen-antibody complex mediated diseases, autoimmune hemolytic anemia. 
Hashimoto's thyroiditis. Graves disease, habitual spontaneous abortions. 
Reynard's syndrome, glomerulonephritis, dermatomyositis, chronic active 
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hepatitis, celiac disease, autoimmune complications of AIDS, atrophic gastritis, 
ankylosing spondylitis and Addison's disease. 

The method is also useful in treating non-malignant or immunological-related 
cell-proliferative diseases such as psoriasis, pemphigus vulgaris, Behcet's 
syndrome, acute respiratory distress syndrome (ARDS). ischemic heart disease, 
atherosclerosis, post-dialysis syndrome, leukemia, acquired immune deficiency 
syndrome, septic shock and other types of acute inflammation, and lipid 
histiocytosis. Essentially, any disorder which is etiologically linked to the pro- 
inflammatory process and cellular infiltration due to chemokine production 
(e.g., induction of IL-8. MlP-la or p expression) would be considered 
susceptible to treatment. 
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The method of the invention is also useful for the treatment of microbial 
infections. Many microbes, such as bacteria, rickettsia. various parasites, and 
viruses, bind to vascular endothelium and leukocytes, and induce an 
inflammatory reaction resulting in production of interleukins for example. Thus, 
the CBP-I used in the method of the invention may be administered to a patient 
to prevent inflammation associated with such infections. 

The dosage ranges for the administration of the CBP-I of the invention are those 
large enough to produce the desired effect in which the symptoms of the 
immune response show some degree of suppression. The dosage should not be 
so large as to cause adverse side effects, such as unwanted cross-reactions 
anaphylactic reactions, and the like. Generally, die dosage will vary with the 
age, condition, sex and extent of the disease in the patient and can be 
determined by one of skill in the art. The dosage can be adjusted by the 
individual physician in the event of any counterindications. Dosage can vary 
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from about 10 pg to 100 ng per dosage, in one or more dose administrations 
daily, for one or several days. 

The CBP-I is administered by any suitable means, including parenteral, 
subcutaneous, intrapulmonary, intraarcterial, intrarectal, intramuscular, and 
intranasal administration. Parenteral infusions include intramuscular, 
intravenous, intraarterial, or intraperitoneal administration. CBP-I may also be 
administered transdemially in the form of a slow-release subcutaneous implant 
for example, or orally in the form of capsules, powders or granules. CBP-I can 
also be administered by inhalation. For example, when used therapeutically for 
treatment of an inflammatory disorder of the lungs, a preferred route of 
administration would be by a pulmonary aerosol. 

Phaimaceulically acceptable carrier preparations for parenteral administration 
include sterile or aqueous or non-aqueous solutions, suspensions, and 
emulsions. Examples of non-aqueous solvents are propylene glycol, 
polyethylene glycol, vegetable oils such as olive oil, and injectable organic 
esters such as ethyl oleate. Aqueous carriers include water, alcoholic/aqueous 
solutions, emulsions or suspensions, including saline and buffered media. 
Parenteral vehicles include sodium chloride solution, Ringer's dextrose, 
dextrose and sodium chloride, lactated Ringer's, or fixed oils. The active 
therapeutic ingredient is often mixed with excipients which are 
pharmaceutically acceptable and compatible with the active ingredient. 
Suitable excipients include water, saline, dextrose, glycerol and ethanol, or 
combinations thereof Intravenous vehicles include fluid and nutrient 
replenishers, electrolyte replenishers, such as those based on Ringer's dextrose, 
and the hke. Preservatives and other additives may also be present such as, for 
example, antimicrobials, anti-oxidants, chelating agents, and inert gases and the 
liice. 
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The mvemion „«, rela,« ,„ a method for preparing a medican,™ or 
pharmaceutical composition comprising the CBP-I of the invention the 
medicament being used for therapy of an undesirable immune 
response/inflammaloty reaction wherein the immune tespoitse results in 
producoon of chemokines which bind to the CBP-I of the present invention. 

Tie invention provides a phannaceutical composition comprising at leas, one 
dose of an inununotherapeutically effective amount of .„ anti-inflammatoo- 
protcn having a molecular weigh, of approximately 30-40 kD, depending on 
the extent of glycosylation. having amino acid sequence homology with fte 
njaoma T7 interf-eron-y recep«,r homolog. and havdng the biological flection 
of the myxoma T7 inteferon-y receptor homolog. in a pharmacological carrier. 

The invention provides any phannaceutical prrparadons and compositions 
containing flte CBP-I of the invention for use in dte method of dte invention 
He fbnn will vary depending upon d,e route of administration. For example 
compositions for injection can be provided in dte fon„ of an ampule each 
contaimng a unit dose =mo™,i or in dte fonn of a container containing multiple 



20 



CBP-I can be formulated into the therapeudc comp„sid,„ „ „e„,rali«d 
phannaceutically acceptable salt fo,»s. These include dte acid addition salts 
wh,ch are fonned with inorganic acids such as. for example, hydrochloric or 
phosphoric acid, or organic acids such as acetic, oxalic, tartaric and the Kite 
Sa^ts also include those formed from inorganic bases such as, for example 
sod-um, potassium, ammonium, calcium or feme hydroxides, and organic bases' 
such as .sopropylamine, trimethylamine, histidine, procaine and the like 
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Controlled delivciy may be achieved by selecting appropriate macromolccules, 
for example, polyesters, polyamino acids, polyvinyl pyrrolidone, ethylene- 
vinylacetate, methylcellulose. carboxymethylcellulosc, protamine sulfate, or 
lactide/glycolide copolymers. The rate of release of the CBP-I may be 
controlled by altering the concentration of the macromolecule. 

Another method for controlling the duration of action comprises incorporating 
the CBP-I into particles of a polymeric substance such as polyesters, polyamino 
acids, hydrogels, polyiactide/giycolide copolymers, or ethylencvinylacetate 
copolymers. Alternatively, it is possible to entrap CBP-I in microcapsules 
prepared, for example, by coacervation techniques or by interfacial 
polymerization, for example, by the use of hydroxymethylcellulose or gelatin- 
microcapsules or poly(methylmethacrolate) microcapsules, respectively, or in 
a colloid drug delivery system. Colloidal dispersion systems include 
macromolecule complexes, nanocapsules, microspheres, beads, and lipid-based 
systems including oil-in-water emulsions, micelles, mixed micelles, and 
liposomes. 

The following examples are intended to illustrate but not limit the invention. 
While they are typical of those that might be used, other procedures known to 
those skilled in the art may alternatively be used, 

EXAMPLF 1 
MATERIALS AND METHOnS 

Rat model of injury i nduced atherosclgrnsin ' 

Nine Sprague Dawley rats had balloon angioplasty mediated injury of the left 
iliofemoral artery. A 1.5mm USCI angioplasty balloon was advanced 
retrograde mto the artery via cut down and arteriotomy under general 
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pentobarbitol anesthetic (6.5xng per lOOg weight by i.m. injection, Sonmotrol 
MTC Phamiaceuticals. Cambridge . Ontario). 500pg of CBP-I (6 rats) or saline 
(5 rats) was given by mtra-arterial injection of the CBP-I or control solution 
into the distal lumen of the angioplasty balloon catheter upstream from the site 
of subsequem balloon mediated damage. The balloon was then inflated to 8 
bai. pressure for l.Oxninutes. After angioplasty the balloon was deOated and 
wnh drawn and the arteriotomy site closed with local application of n-butyl 
cyanoaciylate monomer (Nexaband, Veterinary Products Laboratories, Phoenix 
Amona). Each rat was maintained on a nor^nal rat diet and was followed up 
for 4 weeks post surgery. At follow up the rats were sacrificed with 2 0ml 
cuthanyl per kg and the aorta was harvested for histological examinarion. 

Rabbit model of ininry indiireri athpr.,^ .!...^;^. 

Seven cholesterol fed New Zealand white rabbits had balloon angioplasty of the 
distal abdominal aorta. All rabbits (strain New Zealand white) were fed 2% 
cholesterol in 10% peanut oil diet for 4 days/week, beginning 2 weeks before 
balloonmjury. A 3-3.5mm angioplasty balloon catheter (. 1:1 ratio of balloon 
to aorta diameter) was introduced via femoral arterial cut do^ following 
anesthetic (40mg/k8 Kctalean. Smg/kg xylazene. and 0.5mg/kg acepromazine 
by mtramuscular injection). The balloon was inflated to 8 bars pressure in the 
distal abdominal aorta and advanced retrograde to the distal thoracic aorta The 
balloon was advanced and withdrawn 3 times under flouroscopic control in 
each rabbit to ensure endothelial denudation. Contrast angiograms were 
recorded prior to and after balloon angioplasty mediated trauma and at 4 weeks 
foUow-up. Heparin (400 units) was given immediately after obtainmg femoral 
access to decrease catheter associated thrombosis. 

P^ed CBP., OT) pr„,=i:, 500PJ p. sa^p,., was taft.^ -^^^.^ 
baUoo, mediated injmy ta rte distal abdon^, „f 4 ^^^.^ ^ ^^^^^ 
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infusion of saline was infused locally into the distal abdominal aorta in 3 
rabbits. Each infusate was administered via Wolinsky catheter in a total volume 
10ml diluted in sterile 0.9% saline inmiediately following balloon mediated 
injury. All infusions were via a 3.25mm Wolinsky balloon (inflated to a final 
pressure of 6±1 bars for 2 minuets) in the abdominal aorta proximal to the iliac 
bifurcation. The Wolinsky balloon was positioned immediately above the iliac 
bifurcation under flouroscopic control such that the perfusion balloon was 
routinely located from 0.5 - 2.5 cm above the bifurcation and designated as the 
primary infusion site. Upstream secondar>' sites v/ere defined in the region 
above 2.5cm proximal to the iliac bifurcation. In all experiments, infiisatcs 
were administered via Wolinsky catheter in a total volume of 10 ml diluted in 
sterile 0.9% saline inunediately following balloon mediated injury. All 
iniusions were via a 3.25mm Wolinsky balloon (inflated to a fmal pressure of 
6±1 bars for 2 minutes) in the abdominal aorta proximal to the iliac bifurcation. 

CBP-I Protein isolatio n and p urificfltinn! 

Myxoma T-7 protein (CBP-I) was isolated and purified zs described in 
EXAMPLE 4 herein. 

Histology and morphometric analvsi^ r 

Histological analysis was performed at the primary site of Wolinsky infusion 
in the distal abdominal aorta (rabbits) or upper iliofemoral arterial branches 
(rat) representing the primary infusion site as defined by the original positioning 
of the perfusion balloon. In rabbits, internal control sections were taken from 
a dovmstream, non-infused site near the iliac bifurcation (0.5cm above the 
bifurcation to 0.5cm below the bifurcation), and in upstream, non-infused site 
(the upper abdominal aorta, 2.5cm-3,5cm above the iliac bifurcation). The area 
from 1.5-2.5cm above the iliac bifurcation was considered a border zone with 
potentially variable infusion doses due to balloon placement and was therefore 
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not included in this analysis. In rats the primary balloon sites for both 7-7 
treated and saline infused rats were used for histological assessment 
Hematoxylin and eosin staining of fonnalin fixed specimens was perfonned as 
previously described. Briefly, each specimen was fixed in 10% (v/v) sodium 
5 phosphate bufiFered fomialin. processed, impregnated, embedded in paraffin and 
cut into 5^m sections by microtome as has been previously described. Sections 
from each specimen (a minimum of 2 sections per site) were then stained with 
hematoxylin and eosin and examined by light microscopy. 

'° Schwartrmq n r«»arff fyn. 

New Zealand White female rabbhs weighing Skg are injected with 
bpopolysaccharide (LPS) of the £. coli serotype 01 11:B4 (Sigma) and CBP-I 
(T7) protein which had been purified to homogeneity using column 
chromatography. Eight intradennal injections (0.1 ml each) of 50-100^g LPS 

5 in the presence and absence of 0. M.O^g CBP-I was applied to the back of the 
rabbit; there are 4 injection sites on each side, separated by about 2 5 cm 24h 
later lOO.g of LPS is administered to the rabbit intravenously in die marginal 
ear vein. About 4.6h after the intravenous injection necrotic inOammation 
developed at the sites of intradennal injection. As soon as the inflammation 

> was sigm-ficant. the rabbit was sacrificed by a lethaJ injection of euthanol The 
size and redness of the lesions are assessed, and tissue samples were collected. 

EXAMPl.y r 7 

BiNPTNG OFrvTOKTNF^ TO ,V f^n^TUaBALPBQTEm 

Briefly, a variety of human cytokines were radiolabelled with '"I exposed to 
the secreted proteins harvested from control or poxvirus-mfected BGMK cells 
cross-linked, a^id then analyzed by SDS-PAGE for novel cytokine/protein 

complexes. 



wo 96/33730 



PCT/IB96/00680 



-22- 

Surprisingly, cross-linking assay uncovered what was clearly a novel 
viral-specific protein that bound to each of the three human chemokincs that 
was tested: 11-8. RANTES and MIP-lp (FIGURE 1). FIGURE lA shows gel 
mobility shift assays using iodinated ligands and tissue culture supematants. 
Tissue culture supematants (Sups) were prepared as follows: BGMK (Baby 
Green Monkey Kidney Cells) were infected with Myxoma (MYX), vaccinia 
virus (W), or Shope fibroma virus (SFV) at a multiplicity of infection (MOI) 
of 3. To collect early Sups the infected monolayer was washed three times with 
phosphate buffered saline (PBS) and replenished with serum free medium 
which was then collected 4h post infection (E). Late Sups were prepared by 
washing the monolayer three times with PBS and replenishing it with serum 
free medium at 4h post infection; diese Sups were then collected at 18h post 
infection (L). Mock Sups were prepared in the same way in the absence of 
virus. Sups were concentrated approximately 15 fold using Amicon 
concentrators. The human chemokines IL-8, RANTES, and MIP-ip were 
labeled with '"I using iodobeads (Pierce) according to the manufacturer's 
protocols. 

The gel mobihty shift assays were performed as follows: 5fil of iodinated 
hgand was mixed with 10 \i\ SUP and allowed to sit at room temperature for 2 
hours, then 2 ^1 of the chemical cross linking reagent l-ethyl-3-(3- 
dimethylaminopropyO-carbodiimide (EDC) (200raM in lOOmM potassium 
phosphate, pH 7.5) was added for 15 minutes, foDowed by an additional 2 ^l 
for 15 minutes. The reaction was then quenched by the addition of 2 fil of Tris- 
HCl (l.OM, pH 7.5). The resulting mixture was analyzed using SDS-PAGE and 
autoradiography. The arrows indicate tfie shifted complexes. 

FIGURE IB shows an experiment as described in FIGURE lA, however, 
iodinated MIP-ip was reacted with mock, MYX or ectromelia (ECT) Sups. 
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The data show that cells infected with Shope fibroma virus (SFV) or myxoma 
(MYX) secreted a novel protein that created a cross-linked species (marked 
wiA arrow) of approximately 50kD. indicatmg that the mrknovm species which 
bound to the 12kD ligands was about 38kD. Importantly, the novel complex 
was not detected in supematants from control cells that were mock infected or 
cells that had been infected with vaccinia vinis (VV). a poxvirus from a 
different genus (orthopcxvinis) from that of SFV or myxoma (leporipoxvirus). 

FIGURE 2 shows gel mobility shift assays using '^'I RANTES with 
competitors. lodinated RANTES was mixed with 0. 1, 10. and 100 fold molar 
excess of unlabelled human RANTES, MIP-ip. MlP-la, IL-8, or MCAF This 
mixture was then reacted with mock or myxoma early Sups as described in 
Figure lA and analyzed using SDS-PAGE and autoradiography. The figure 
shows self competition with RANTES as well as cross competition with MIP- 
IP. MlP-la. IL-8, and MCAF. TTie airows indicate the shifted complexes. 

In FIGURE 3A, iodinated MIP-ip was mixed with 0, 1. 10, and 100 fold molar 
excess of unlabelled human MIP-ip. IFNy, MCAF, MlP-la. RANTES or IL.8 
•niis mixture was then reacted with mock or myxoma early Sups as described 
m Figure ] A and analyzed using SDS-PAGE and autoradiography. The figure 
shows self competition with MIP-ip as well as cross competition with IFNv 
MCAF. MlP-la. RANTES and IL-S. T^e aaows indicate the shifted 
complexes. 



In FIGURE 3B, iodmated MIP-ip was mixed with Sups from mock MYX 
Cow Pox Virus (CPV). rabbit Pox Virus (RPV) ECT. SFV, or W using SDS- 
PAGE and autoradiogxBphy. THe arrows indicate the shifted complexes and the 

25 free ligand. 
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In FIGURE 4, iodinated IL-8 was mixed with 0, 1, 10, and 100 fold molar 
excess of unlabelled human MIP-ip. MlP-la. MCAF, or IFNy. This mixture 
was then reacted with mock or myxoma early Sups as described in Figure 1 A 
and analyzed using SDS-PAGE and autoradiography. The figure shows self 
5 competition with IL-8 as well as cross competition with MlP-la, MCAF, and 
IFNy. The arrows indicate the shifted complexes. 

As shown in FIGURE 2, using '"I-labelled RANTES as a ligand, binding was 
able to be competed with a variety of cold chemokinc competitors, including 
RANTES, MIP-IP, MlP-la and MCP-1, but not IL-8. Similarly, using 
1 0 '='I-MIP. 1 p as the labelled ligand, competition was observed with unlabelled 
MIP-ip, MCAF. MlP-la and RANTES. but not IL-S or human IFN-y 
(HGURE 3). However, when labelled IL-8 was used as the ligand, competition 
was obseived with cold 11-8 as well as MlP-la, MIP-lp, MCAF but not IFN-y 
(FIGURE 4). 



It is interesting that the C-X-C and C-C cheraokines have this curious pattern 
of cross-competitions, but it is possible that it relates to the various affinity 
constants of these different human chemokincs with die viral protein. The 
apparent wide spectrum of chemokine binding to a viral 38kDa secreted protein 
species suggested that this protein might be a generaUzed inhibitor of many 
human cheraokines, and thus prevent chemotaxis of a wide variety of 
leukocytes. 



In FIGURE 5, T7 protein (CBP-1) was purified (see Example 3), mixed with the 
indicated cytokines, cross-linked and anlyzed by SDS-PAGE, followed by 
Western blotting with anti-T? antibody. Of the cytokines tested, only human IL- 
8 and rabbit IFN-y formed high molecular weight complexes with T7, 
indicating the specificity of the binding. 
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In FIGURE 6, a spectrum of representative chemokines from all three major 
classes (CXC. CC and C) were tested for binding to T7 protein (CBP.J) as 
described in FIGURE 5. All chemokines tested bound T7 protem with 
comparable avidity. 
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EXAMPir:t 
PURIFir AT^Olv nr r>pp , 

To purify CBP-I. secreted proteins from myxoma mfected ceils were 
concentrated, fractionated by MonoQ chromatography and then size filtration 
chromatography. Figure 7 shows the purification of CBP-I to homogeneity 
from supematants of Myxoma vims infected cells. Briefly, super^atants from 
overnight myxoma virus infected Baby Green Monkey Kidiiey (BGMK) cells 
were harvested, centrifuged at 10.000 RPM for I hour, and concentrated 10- 
fold using a stirred Ultrafiltration Cell (Amicon). Virus-free concentrated 
nvxoma supematants (Sups) were dialysed in 20mM bis-Tris pH 6.0 (Sigma) 
and stored at 4«C prior to purification (Lane 1). CBP-I was purified to 
homogeneity from myxoma supematants by a 2-step purification procedure 
usmg Fast Protein Liquid Chromatography (FPLC). Briefly. 5 mis of myxoma 
supematants were loaded onto a MonoQ HR 5/5 (Phamiacia) anion exchange 
column pre-equilibriated with low ionic strength start buffer (20 mM bis-Tns 
pH 6.0). Proteins were eluted off the column by increasing the eluting buffer 

(lMNaa20mMbis-TrispH6.0)to500mMNaClinastep-g^dient. Protem 
fractons were collected, resolved by SDS-PAGE. and analyzed by silver 
stammg. Analysis of proteins that were eluted between 150-200mM NaCl 
(fractaons 21-27) revealed a prominent band of approximately 37,000 MW 
(CBP-I) and an unknown contaminating protein equivalent to the size of bovine 
serum albumin (Lane 2). Pooled MonoQ Fractions #21-27 were subsequently 
loaded onto a HiLoad 1 6/60 Superdex 75 gel ^.ation column (Pham^acia) and 
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eluted at a flow rate of 0.5 ml/min using 20mM bis-Tris pH 6.0. Fracrions from 
the equivalent of 2 column bed volumes were collected* resolved by SDS- 
PAGE and analyzed by silver staining. Fractions #26-31 collected from the 
Superdex 75 How-through volume, revealed a single protein species of 
5 approximately 37 kD corresponding to purified CBP-I (Lane 3). 

The final CBP-1 product (FIGURE 7) was a 38 kDa glycosylated protein that 
co-purified with a smaller component (35 kDa) which appeared to be an 
under-glycosylated variant of CBP-I. 

1 \ig of purified or partially purified CBP-I was incubated with or without 1 n 
3 recombinant human RANTES for 2 hours at room temperamre (RT), After 
incubation, the proteins were cross-linked by the addition of EDC (Sigma) to 
40mM (final concentration) at room temperature for 30 minutes and quenched 
by tfie addition of one-tenth volume IM Tris (pH7.5). SDS-loading buffer was 
added to flie mixtures, the samples were boiled for 3 minutes, subjected to SDS- 
) PAGE, and detected by silver straining. Silver stain analysis revealed a cross- 
linked complex (CBP-I + RANTES) of approximately 47kD when either 
purified or partially purified CBP-I was incubated with RANTES (Lanes 2 and 
4). however no gel mobility shifted complex was observed in the absence of 
Rantes (Lanes 1 and 3). 

» When the partially purified (/.e., MonoQ alone) or fiilly purified CBP-I were 
tested in standard cross linking assays with human RANTES, the appropriate 
shifted 1:1 complex of CBP-I/chemokines was detected, as predicted if the 
binding activity was a property conferred by CBP-I alone (FIGURE 8 and 9). 
Figure 9 shows binding of human Rantes Chemokine to partially-purified CBP- 
I. l^ig of partially purified CBP-I was incubated without (Lane 1) or with 
increasing amounts (Lane 2-6) of recombinant human Rantes for 2 hours at 
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room „mp.rmr,^ After incubation, .he p™,ei„s were cross-linled bj, tf,e 
addnion of EDC (Sigma) ,o 40mM (final concenrraion) a, RT for 30 n,i„u.e. 
and quenched by the addition of one-tend, ,„|„me IM ttjs (ph 7 5) SDS 
loading buffer „s added to the mixttues, the sampler were boiled for 3 
mn.ut«. subjects to SDS-PAGE. and detected by silver staimng. SUver stain 
analysts revealed a cross-linked binding complex (CBP-H Rantes) of 

approximately47l<DwhenCBP.lisincubated>vithR,„t«(L«,es2-6), andthis 
bmdtng can be tinated out by decreasing amounts of the chemokine ligand A 
»gle contaminating band of approximately 66kD that appears is an unknown 
protem tha, co-fractionates with CBM during MpnoQ chromatography but 
which IS removed by Superdex 75 chromatography. 

ANALYSIS OF THr t^rpr »f y nr mr r it -n 

Wlaramation has been associated wid, accelerated ad.erosclerotic plaque 
development in .he arterial wall. There is a high rate of plaque recurrence 
restenosis, after U,e us. of balloon angioplas.y and other relared angioplastJ 
devces designed to open occluded aneries. Accelerated atherosclerodc pl«,ue 
growth also has been reported under conditions leading to arterial i„J„,y viral 
.nfec«ons, vasculitis, homocystinuri^ diabetes melitis. hj^netlsion 
IWrltptdeuria. smoking and immune complex generated disorders The large^ 
DNA™,seshave 'volved mechanisms, and-inflammatoty proteins, that allow 
the vuus ,0 proliferate in d,e host wid, decreased inhibition by fl,e host immune 
and milammatoty defense mechanisms. Tlese examples demonstrate dte use 
of vtral proteins as potentid anti-inflammatoo- agents for the treatment of or 
prevention of imntune based disorders. CBP-I (T.7) was tested as a potential 



wo 96/33730 



-28- 



PCT/IB96/00680 



therapeutic agent for tlie prevention of plaque growth after angioplasty. CBP-I 
has been reponed to act as an interferon gamma receptor homologue and as a 
chemokine inhibitor. CBP-I was tested in 2 animal models of injury- induced 
atherosclerosis (rat and rabbit) and the results show a significant decrease in 
5 plaque formation 4 weeks after infusion. 



There was a significant decrease in plaque growth after CBP-I infusion on 
comparison with saline infusion. (FIGURE lOA-C) In the rat model there was 
a mean plaque area of G.O05±0.G02mm= (FIGURE iOB, C) and a mean plaque 
thickness of 8.33±4.01nm (FIGURE lOA) at 4 weeks follow up after CBP-I 
infusion (p(0.0003). With saline infusion the plaque area was 0. 03 6±0. 006mm-' 
and the plaque thickness was 62±7.35^m at 4 weeks follow up (p<0.0001). this 
represents a 7 fold decrease in plaque area and in plaque thickness with CBP-I 
infusion. The decrease in plaque development was seen at 4 weeks follow up 
after only a single infusion of CBP-I immediately prior to balloon mediated 
injuiy. The visible lesions consisted predominately of smooth muscle cellular 
proliferative changes characteristic of the rat arterial injury model (FIGURE 
10). 



In the rabbit model there was also a significant decrease in plaque area and 
thickness on comparison with the saline treated controls. At 4 weeks follow up 
there was a mean plaque thickness of 30±21.6fim af^er CBP-I infusion and 
600±200^m after saline infusion (p(0.02). In this case the plaque observed was 
the fibrous and fatty foam cell plaque commonly seen in the cholesterol fed 
rabbit models (FIGURE 1 1). 



Examination of the use of a viral anti-inflammatory protein in 2 models of 
injury induced atherosclerosis (rabbit and rat). In both models a significant 
decrease in subsequent plaque formation was detectable on histological 
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analysis. ,n «ch cse only a single infusion of ,he pro.ein w« dven 
immediately following balloon injuiy. 

EXAMPI.F< 

One of , he classic examples of necrotizing mflammad„„ is Ute Schwartzman 
reacnon, m wWch lipopolysaccharide (LPS) is introduced first into rabbi, skin 
and then ,4 hours later, followed by a second intravenous dose of the same 
LPS. Wttha, hours after the second LPS injection, i.fi,„.,in, 
mduce a .producible necroti^g response at the site of the primary i„jec.,o„ 
whtch ,s highly reproducible and readily quantified. The ability of CBP-I to 
mhtbit macrophage influx and activation at the pnmaty injecdon site was 
examined. 

LPS was injected intradennally on the hack of a ..bbit in the presence or 
absence of purified T7 proteir, and 24h later an i„„.venous injection of LPS 
was administered. Inflammation ,uickly appears at the sites of intradennal 
mjectron. and the animals were euthanized and data was collected 
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Schwartetnan l^ partinn in P^f ^h;*, 

ton LPS plus CRP-i rrvui.c} kmi 

fintrademijil) fintrademifll^ 



5 100 ++++ 



50 



100 +4-H- 



20 



100 



100(LPS)+1(T7) 
5G(LPS)+1(T7) 
100(LPS)+0.5(T7) 

100(LPS)+0.1(T7) 



10 . =No reaction 

+ to ++++ indicates the degree of inflammation from minimal to extreme 

The lesions were graded as follows: 1-lOmm in diameter, slightly red, not 
raised (+); MOmm in diameter, red. raised l-2mm C++); 10-I5mm in diameter 
intensley red, 2-3mm raised (+^); more than 15mm in diameter, intensley red 
15 with a dark haemoragic center, 2.3mm raised {++++). 



TTie LPS (lOO^g) lesions were haemoirhagic and swoUen, whereas skin injected 
with LPS (100,g) plus CBP-I (T7) protein (l^g) was slightly red and raised 
When a dose of 50^8 of LPS was used Hxg of CBP-I completely inhibited all 
visible signs of the Schwartzman reaction. CBP-I alone injected intradennally 
followed by the intravenous LPS injection, induced no mflammation. Bovine 
serum albumin (l.OMg) injected with lOO^g LPS. followed by the intravenous 
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LPS tojecli™, was no. able « ■■J.ibi, i„flamma.ior. The« experiments (n-2) 
den,on»ate ba. purified CBP-I pr„,ein »as able .o pro.ec, 0,e rabbi, from ,he 
localized Schwartzman reaction. 

As T7 has been shown to bind both IFNy and chemokines such as ILS and 
RANTES, the involvement of these cytokines in the Schwartzman reaction is 
of mterest. The Schwanzman reaction is complex involving the cytokmes IL- 
12, IFNy, TNFaCOzmen ct ai, J. Exp. Med,m:907.m, 1994) and 1L8 
(Harada. ./.. j^^,,,,^ ,,^3^ ^^^^^^ . ^^^^ 

shown that neutralizing antibodies to either IFNyCBilliau et at Furo J. 

12:1851-1854. 1987; Heremans. y. 138-4175-4179 1987) 
or 1L8 (Harada al., supra.) block or inhibit the Schwartzman reaction ' Thus 
the mh^bitory effect of CBP-I on the Schwartzman reaction in rabbits could be 
due to it abibty to bind IP^y, or chemokines. or both. As CBP-I shows species 
specificity for IFNy but not chemokine binding, these experiments will be 
repeated m rats in the attempt to dishnguish between the lFNy,and chemokine 
bmdmg activity of T7 in this model of inflammation. 

SUMMARY ; 



20 



25 



The cloned and «,ue„ced myxoma CBP-l gene, which is no, a sec,e.ed 
homologue of fte icnown chemokine recepte, which all possess seven mem- 
brane-spanning domains (and are called -serpentines") and are described i„ 
numerous recen, reviews (Kelvin, D.J., „ ./.. J. u.kocy,e SM. ^-604-612 
1993; Mun>hy. P.M., A^. Re. J.„.. 12:593-633, ,W4; Homk, R., 
Today.. ii:,6!,.174, 1994; and HonJ,, R.. w ,„p^,,„, 5,, ^^.,5^,55 
■994). Ald,„„gh some DNA viruses do encode homologues of such serpentine 
«cep,ors (AhujX S.K.. roc^, .^^^^^ ^^^^ 

one gene candidate in apoxvims (Massung, R.F, e,al.. Virology. JJ2-51 1-528 
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1994), the CBP-1 of the present invenrion is not a member of this particular 
receptor family. Thus, CBP-I represents a new class of anti-inflammatoiy 
protein that acts by presumably modulating a spectrum of chemokines in treated 
tissues. 

Although the invention has been described with reference to the presently 
preferred embodiment, it should be understood that various modifications can 
be made without departing from the spirit of the invention. Accordingly, the 
invention is limited only bv the follnwina rUimc 
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SEQUENCE LISTING 

(1) GENERAL INTORMATION: 

U) APPLICANT: THE GOVERNORS or THE UKIVERSITV OP ALBERTA 

<^^» TITLE or IKVENTIOK: CHEMOKINE BINDING PROXEXN AM, MET„o.s OK 

USE THEREFOR 

(iii) NUMBER OF SEQUENCES; 2 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Fish r Dij*. - 

W STREET: .225 Executive Sguaze, Suite 1400 
fC) CITY: La Jolia 

(D) STATE: California 

(E) COIWTRY: USA 

(F) iJlP; 92037 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER! IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOrrVARE: ^^^^^ ^^^^^^^ ^^^^^ 

(vi) CURREOT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(fl) FILING DATE: 19-APR-1996 
(C) CLASSIFICATION: 

fviii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Jiaile, Ph.D., Lisa A., 

(B) REGISTRATION NUMBER: 38,347 

(C) REFERENCE/DOCKET NUMBER: 07254/034WOI 

(ix) TELECCWMUNICATION INFORMATION: 

(A) TELEPHONE: (619) 676-5070 

(B) TELEFAX: (619) 678-5039 
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(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1877 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(vii) IMMEDIATE SOURCE: 
(B) CLONE: CBP-1 

10 (ix) FEATURE: 

(A) NAME/KEY; CDS 

IB) LOCATION: 455.. 120 



15 



20 



25 



TTT CTC CTC GCG TCG CTC GCT ATC GTC TCC GAC GCC GTA CGC CTT ACG 
Phe Leu Leu Ala Ser Leu Ala lie Val Ser Asp Ala Val Arg Leu Thr 
10 15 20 

TCC TAC GAC TTA AAC ACA TTC GTT ACG TGG CAA GAC GAT GGA TAC ACC 
Ser Tyr Asp Lqu Asn Thr Phe Vai Thr Trp Gin Asp Asp Gly Tyr Thr 
25 30 35 



180 



240 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

GGATCCATCG AGACGGCGTC CCGGACGTCA CGGACTTCGT TCAGAAACTA TCCGGAGGTA €0 

CATGGACGAA GGTGAACGAA CTGTCCGTCC CCAAGGCGAG C6TTACGGCG ATCGTCTATA 120 

AAGAGAGGTT GTACTGCGTA GGGGGGCTGG TGGATCGATA CGCTCCAACG AACGAAGTTA 

TCCGTTACAG GGACGACACG AACGAGTGGG AATACGTGGC ATCTACGAAG ATCGAACGAG 

CCGGTTCCGT GGGGTGTGTG TACAACGACG AGCTCTACGT CTTCGGAGGA ACGGATACGT 300 

TTACGTCCGA GCGATACAAC GGAGTCATTT GGAAACGAGC GAACGACGTC TCCTGTCACT 360 

TCGCCACCAT GAACGCGGCG TACGCCACCT ACCTCGAGCT GTAGAAACGT TTTTATAACT 42 0 

GAAAAAGTAT CCTAAAAATA GAGTAATACT CAAG ATG GAC GGG AGA CTG GTG 472 

Met Asp Gly Arg Leu Val 

1 5 



520 



568 
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TAC AAC CTC ACT ATT AAA CCG TAT ACG ACG GCT ACO TOG ATC AAT GTG 
ryr A.„ V.a sex n. Ty. Thr Th. Al. Thx Trp He A3„ Val 

*° <5 50 



TGT SAA TSS 6CG TCT TCT AGC TGC AAC GTA TCT CTC GCC CTA CAA TAC 
Cy» .lu T,p M. Se. Se. Cys A.„ Val S.r .eu AU Xe„ Gin Ty 



GAT TTG GAC GTC GTG TCT TGG GCC AGA CTC ACC CGG GTT GGT GGG TAC 
A,p Leu A,p va: val S„ T.p AXa A., .eu Th. Ax, Val G.y aiy Tyr 

80 85 

ACA GAA TAC AGT CTG OA. CCG ACG TGT GCC GTG GCT CGG TTC TCT CCA 
Thr Giu Tyr Se. Uu GXu P„ T., Cy= Aia Val Ala Ax. PHe s.r 2 

90 flc 

100 

CCG GAG GTA CAA CTC GTA AGA ACA GGT ACC AGC GTA GAA GTC „A GTT 
Pxo Gl„ val Gin .eu Val Ax, Thr Gly TK. s.r Val oXu Val Leu v" 
' "0 115 

AGA CAC CCC GTC GTG TAT CTA CGG GGG CAG GAA GTG TCC GTC TAC GGA 
AX, Hi3 Pxo val val Tyx .eu Ax, s.y oin Glu Val Sex Val Z Ty 

H.a sex Phe Cy, Asp Tyx Asp Phe Gly Tyx Lys Thx He Phe Leu Phe 

21 r r «Ac 

Lys Asn Lys Ax, Ala Glu Tyx Val Val Px. aiy Ax, Tyx Cys Asp 

"t* 165 

^C GTA GAG TGT CGT TTC TCC ATC «T TCC CAA GAA AGT GTA TGT GCT 
Asn val Glu Cys Ax, Pne Sex Ue Asp Sex Gin Glu Sex Val Cyl Z 
"° "5 

ACG OCG GTT CTT ACG TAC GGT GAC AGT TAT CGT TCC GAG GCG GGT GTG 
Thx Ala va Leu Thx Tyx Gly Asp Sex Tyx Ax, Sex Glu Ala cly Val 

195 



GAG GTC TGC GTT CCC GAA CTC GCG AAG AGA GAA GTC AGT CCC TAC ATC 
val cys val pxo Glu Leu Ala Lys Ax, Glu Val Sex Pxo t" Z 

210 



626 



664 



712 



760 



808 



856 



904 



952 



1000 



1048 



1096 
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GTg'aAA AAG TCG TCC GAC CTG GAA TAC GTC AAA CGT GCC ATA CAC AAC lUA 
Val Lya Lys Sex Ser Asp Leu Glu Tyr Val Lys Arg Ala lie His Aan 
215 220 225 230 

GAA TAC CGA CTC GAC ACC TCC TCC GAG GGA CGC AGA TTG GAG GAA CTG 1192 
Glu Tyr Arg Leu Asp Thr Scr Ser Glu Gly Arg Arg Leu Glu Glu Leu 
235 240 245 



TAT CIA ACG GTC GCC TCC ATG TTT GAA CGT CTC GTG GAA GAT GTC TTC 
Tyr Leu Thr Val Ala Ser Met Phe Glu Arg Leu Val Glu Asp Val Phe 
250 255 260 

10 GAA TAATCGAAAT ATAAATAATG TAGTTTTTGT ATCGGAATCA TGGAACGTAC 

Glu 



1240 



1293 



CCTGGTAAGT TTCTTGGACA GCGGTACCAT GAGCGACATC ACCCTCGTCG CGGGGGAGAC 1353 

GTCGTTCACG GCGCATCGAC TGATTTTATC CGTCCATTCG GATTACTTCT ATCGTCTGTT 1413 

15 TAACGGGAGT TTTGAGGTAC CGGATACGAT CACGTTGGAT ACGGACGATG GCGTCCTTCG 1473 

CACCGTGCTC CGCTACATGT ACACGGGATA CAGCAACATA CGAGACCGTA CCGTAGAGGA 1533 

TCTACAATCC ATTATCGTAT TGGCGGACTA CCTGGGTATA ACGAAACTCG TGAAAGAGTG 1593 

TGCGGATTAC ATGGTAAGTC GAGTGGACCC GACGAACTGC GTATCCGCTT TCCAGTTTGC 1653 

AGAGACGTAT CACATAGAGG ATTTAAAACG AAACCTCAAT ACGTTCTTAC CCGAACTCTT 17 J 3 

20 GCTGAACTCC CGAGGGGCGT TTACGAAATT GGATACGGAC GAAGCGGTCG TGGTTCTACG 1773 

AGCGTCCTAC GAGATCGTCG ACAGACGGTT TGTGCTTAAG GCTATTCTAG ATTGGGTGCG 1833 

AAAAGGACCC AAACGCATCG AGCGGATAAA GACGCTGTCC GCGG 1877 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 263 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 
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(xi> SEQUENCE DESCRIPTIOK; SEO ID N0:2: 

Met Asp Gly Arg Leu Val Phe L«u Leu Al« Ser L.u »i 

^ i-cu fue ser Leu Ala lie Vai Sec 

' " 15 

^ Val AT, Leu T.. Se. ryr A,p Leu A,„ Th. P.e Val T.. rr, 

30 

Cln Asp A9P Gly Tyr Thr Tyr Asn Val Ser 11 



3c f'^o "I'yr Thr Thr 

45 



10 



]5 



60 

.er .eu Ala Leu Cln ry. Asp Leu Asp Val val Ser Trp Ala Ax, Leu 

A., Se. oiu Val Leu Val A., ... 

110 

S« Val 01. val ..u val A., h.s p„ Val Val .y. Leu Ax, 01. oi„ 
"5 120 

Olu val sex val ry. .1, h.s Sex P.e c.s Asp .y. 

140 

Thx lie Phe Leu P.e Sex Lys Asn Lys Ax, Ala Clu Tyx Va, Val 

160 

-c Oly AX, Tyx Cys Asp Asn Val Olu Cy. Ax, P.e Sex lie Asp Sex 

"° 175 
«n Olu sex Val Cy, Ala ..x Ala Val Leu T.x .yx Oly Asp Sex .yx 

190 

.ex Olu Ala Oly Val Olu Val Cys Val Pxo Olu Leu Ala Lys Ax, 

2°° 205 

Giu Val Sex Pro Tyx He Val Lys Lys Sex Ser . r 

no <5iu Tyx Val 

220 

'0 ^v. n. „ „„ 



20 
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Arg Arg Leu Glu Glu Leu Tyi Leu Thr VaJ Aia Ser Met Phe Glu Arg 
245 250 255 

Leu VaJ Glu Asp Vai Phe Glu 
260 
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CLAIMS 



6. 



1- A method for treating an immunopaihoiogical disorder in a subject com- 
prising administering to the subject a therapeutically effective amount 
of an anti-inflammatory protein characterized as: 
having a molecular weight of approximately 30-40 kD; 
having amino acid sequence homology with myxoma T7 interferon-y 
receptor homolog; and 

having the biological function of myxoma T7 interferon-y receptor 
homolog. 

2. • The method of claim 1, wherein the anti-inflammatory protein is a 

chemokine binding protein. 



3. m method of claim 2. wherein the chemokine is a class a or a class p 
chemokine. 



The method of claim 3. wherein the chemokine is selected from the 
group consisting of CTAP-III. gro/MGSA. ENA-78, MCP-1, 
interleukin-8, RANTES. MIP-1 a, and MIP- 1 p. 

The method of claim 1. wherein the immunopathological disorder is 
selected from the group consisting of microbial infection, malignancy 
and metastasis, asthma, coronary restenosis, autoimmune diseases 
ciiThosis, endotoxemia, atherosclerosis, and reperfusion injury. 

The method of claim 1, further includrng administering an antibrotic or 
antiviral to the subject. 



5. 
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7. The method of claim 1, wherein the administering of anti-inflammatory 
protein is at a dosage from about lOpg to lOOfig per administration. 

8 . The method of claim 1 , wherein the administering of anti-inflammator)' 
protein is selected from the group consisting of subcutaneous, 
mtravenous, intraarterial, intramuscular, intrarectal and transdermal. 

9. A pharmaceutical composition comprising at least one dose of an 
immunotherapcuucaily effective amount of an anti-infiaromatory protein 
having a molecular weight of approximately 30-40 kD; having amino 
acid homology with the myxoma T7 interferon-y receptor homolog; and 
having the biological function of the myxoma T7 interferon-y receptor 
homolog, in a phamacological carrier. 

10. The composition of claim 9, wherein the anti-inflammatory protein is a 
Type 1 chemokine binding protein. 

11. The composition of claim 10, wherein the chemokine is a class a or a 
class P chemokine. 

12. The composition of claim 11, wherein the chemokine is selected from 
the group consisting of CTAP-III, gro/MGSA, ENA.78, MCP-1, 
interleukin-8, RANTES, MlP-la, and MIP-ip. 
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FIGURE 3B 
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FIGURE 5 
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FIGURE 6 




Purified M*T7 protein binds members of the C-X*C, C-C and 
C family of chemokines 
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Rafs T-7 Smdy (plaque depth) 




Ti7 SDOpg psO.OOA 

T-7 SOOOpg pssO.OOei 

T-7 SOOOOps pfcO.Oies 

Total: p»Q.0OO1 
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Rat's T-7 Study (P^rea) 
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50Dpg 
SDOOpg 
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Total: 



p»0.0127 
p=0.01E7 
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PbO.0003 
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FIGORE IOC 



Rat Model of Arterial Injury 
Morphometric Analysis of Flagne Area 
and Thickness after T-7 and Satoe Infeaea 




wo 96/33730 



PCT/IB96/00680 



15/15 
FIGC7RE 11 



Rabbit Model of Artenal Injxtryz 
Morphometric Analysis of Plaqne Thidmess 




